Hooven Bog Water Chemistry

Baseline Study

Snohomish County Surface Water Management

August2016



Page intentionally left blank

ii
XARSMSWMPropertyMgmitPropertyRelatedDocumenislooven BogWVater Chemistry Monitoring Pi@ReportHooven Baseline Report.0.docx
JEH

4/2016



Table of Contents

1] 1o o 11 ox {0 o TN 1
BaACKGIOUNG. ...ttt e e e et e e e e e e b e e e e e e e s n e e e e e e e n e e e e e 4
Y1 (3 B 1= TS od ] T o PP 4
o To Vi F= T (o O =T o 0113 RN 6
ST= L] 0] T To T L=T T o TP 9
BaSeliNg SAMPIING.....coiiiiiiiiii e e e e e 9
Lake Water SAMPIING........oeiiiiiiiiiiii et a s e e e e r e e e e s s s e e e e s e e nnnrreeeeas 11
Water Surface Elevation MONITOIIING..........uuveeiieeiiiiiiieeee et e e e e eee s 12
RESUILS. .ttt ettt e e e sttt e e e e ettt e e e e e e e e et e e e e e e e R bbb e et e e e e e ann b an e e e e e e e nnnrees 13
Surface Water CharaCleriSHCS. ... ..uuuiiiiiiiiiiiiiiee et e s e e e e s st ee e e e s s s annbeeeeeas 13
Lake Water Chemistry RESULLS...........cccciiiiiiiiiiiiiiiiiriiee e e er e e e e e e e e e e e e e e e e e e e e e s e e e s e e e s s aeannnes 21
WALl LEVEI RESULLS.......uuieiieiiiiiiieiies ettt e e e e e et e e e e aeaaaaaaaeeens 24
(00} o o] 1§13 ] L= PSPPSR 25
(TS (=T =] 1o L PP PP UPPPPPPRPRN 26
1o [0 (= R o Tor= 1 (o] g 1, = o NP 5
Figure 2 PeatlantiVetland CharaCteriStiCS...........uuuriiiieiiiiiiieie e 6
Figure 3 Hooven Bog MoNitoring LOCALIONS. ........cuiiiiiiiiiiiiieee ettt 10
Figure 4 pH Mean result distribULIQI............ccooiii e 17
Figure 5 Hooven Bog Lake Water Temperature.PIOL.............oooiiiiiiiiiieiiiiiieeeee e 22
Figure 6 Hooven Bog Lake Water Dissolved OXygen.PIOL..........cc.oevveiiiiiiiiiiiiiie e 23
Table 1 pH Distinctions between Bogs and POOr.EENSs.............oooo oo 7
Table 2 STUAY CONSHIUEBNTS ......coiiiiiiiii et e e e e s n e e e e e s e e eeeee s 11
Table 3 Hooven Bog SUMMArY SEAtISHCS. ........ccuvriiiiieeieeiiie et ee e e s 14
Table 4 Hooven Bog Inlet/Outlet Summary StatiStiCS..........ooevveeeeiriieei e 16
Table 5 Sphagnum influence water and/or Bog Mat ChemiSIry...........ccuuvevieiiiiiiiiiiieee e 19
Table 6 Fen and/or Transition Water ChEMISILY.........cooiiiiiiiiiiiee e 20
Table 7 Lake Chemistry Data StatiStiCS.......cccccuuriiiiiiiiiiiiiiei et e e e e e e e e e e e e e e e e e e e e e ae e 21
Table 8 Water LEVEI RESUILS.........uuuiiiiiiiiiiiiiiiee et e e raeseeeeees 24
iii

XARSMSWMPropertyMgmitPropertyRelatedDocumenislooven BogWVater Chemistry Monitoring Pi@ReportHooven Baseline Report.0.docx

JEH

4/2016



Pageintentionally left blank

iv

XARSMSWMPropertyMgmitPropertyRelatedDocumenislooven BogWVater Chemistry Monitoring Pi@ReportHooven Baseline Report.0.docx
JEH

4/2016



Abstract

In April 2014, Snohomish CoumyrchasedHooven Bog, a 37 acre peat bog, for preservation. The bog

is now managed by the Snohomish County Parks and Surface Water Management (SWM) Departments.
Since bogs are unique systems characterized by a specific plant community and chemical conditions,
SWMdecided to collect water quality samples to develop a baseline of the current chemical conditions

of the bog. The baseline sampling program stratified the area into four primary features: the lake, the
sphagnum mat, the east moat, and the west moat. &eafwater from each of these features was

randomly sampled for parameters that typically define peatlands, including pH, alkalinity, hardness,
calcium, magnesium, and nutrients.

SWM was able to establish a statistically significant water quality dafarsttte main surface features
within the wetted zone of Hooven Bog. The County feels comfortable that the values reported in this
study are statistically significant and represent the conditions of the bog during the sample period.
Values. The Hooven Boesults were compared with findings from other studies conducted in Michigan;
King County, WashingtoandAlberta, Canada. The results were found to be qualitatively comparable.
Future monitoring will likely be conducted following major managemenbast or every 80 years to
monitor for changes that indicate increased impairment or restoration.
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Introduction

Peatlands are relatively rare in Western Washington. Inventories of peatlands have not specifically been
conducted in Snohomish County,thprevious inventories in King County show that sphagnum

dominated wetlands only make up approximately three percent of the wetlands in King County (King
County 2001). This can likely be contributed to the specific conditions by which peatlands require to
form and the heavy impact they have received from land use changes and peat mining over time.

In April 2014, Snohomish CoumyrchasecHooven Boga 37 acre peat bodor preservation The land
surrounding the bog had been slatéat development, which wuld likely have providedddedstress

on the existing bog. The bog is now managed by the Snohomish County Parks and Surface Water
Managemeni{SWM)Departments. Since bogs are unique systeiraracterized by a specific plant
community and chemical condlins SWMdecided to collect water quality samples to develop a
baseline of the current chemical conditions of the bog. A separate bog management plan is being
developed and is focesl on the vegetative conditions of the bog.

The baseline sampling prograstratified the area into four primaryeatures the lake, the sphagnum
mat, the east moatand the west moafFigurel). Surface water from each of thefmatureswas
randomlysampled for parameters that typically define peatlands, including pH, alkalinity, hardness,
calcium, magnesium, and nutrients. TWater level in the bogvas also measured in the east and west
moats and the elevation of the road bisectingethog was measured on the south sideampling and
measurement were conducteoh a monthly basis beginning December 2014 and ending November
2015.
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Background

Site Description

Hooven Bog is located east of'7Avenue Southeast between 28&treet Souteast and 247 Street
Southeast, and west of Crystal Lakéne County owns approximately 37 acres of land winicludes

the approximately 25 acre peatland complex, a forested area south of the peatland, and a house and
abandoned pasture to the west. Win the peatland complex there are four distinct features, a
sphagnum mat, a lake in the center of the mat, a moat surrounding the sphagnum mat, and a moat on
the west side of the complex that is separated by a road bisecting the conmfpbexhe purposs of this
report the peatland complex will be referred to as Hooven bog or Bog.

Hooven Bog sits in a depressioragproximately 390 feet in elevationThe site is underlain by Vashon
Glacial Till and is considered very poorly drained. Groundwater (@dtysofWoodinville2007) show
that groundwater is present at approximately 315 feet in elevatiohich is lower than the bognd
flows in an east to west direction into the Little Bear Creek Watershed

Surface water enters Hooven Bog at the northwesther via a natural drainage path that appears to
collect drainage from the north near ¥#ve Southeast. This water is discharged into the West Moat.
The second primary source of surface water enters Hooven bog at the south east corner via a
stormwaterdrainage outfall servicing residential properties in Snohomish and King Counties south of
the Bog. The remainder of the contributing water comes from the surrounding landscape and
precipitation. The Bog has one surface water outlet to the Northeasthnduatributes to the Bear

Creek watershed via the Little Lake/Crystal Lake con{pigurel).
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Figurel Location Map

Legend

Hooven Bog ; s A : ; Outlet

Features

- West Moat
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Peatland Chemistry

Bogs and fens are the traditional descriptive range of peatlands discussed in litereiguee? taken

from Zoltai and Vitt 1995 is a very good representation of where bogs and fens lie on the gradient of
water saturated vegetative landscapds short bogs tend to be morgphagnum dorimated peatlands

that have lower pH values and are bgs®or, while fens can range fropoor fens to rich fengKing

County 2001). Poor fens tend to be very similar to bogs in that they are sphagnum dominated and may
have chemistry values in or just ababe range of bogs, while rich fens tend to be more neutral to

basic andare dominated by sedges and grasses (King County 2@thfenstend to be more moss
dominated with bogs and poor fens being on the lower end of nutrient availability, produatidn a
vegetative decomposition.

Figure2 PeatlandWetland Characteristics

BLIGOTROPHIC MESOTROPHIC EUTROPHIC

TOTAL NUTRIENT AVAILABILITY —
PRODUCTION —*
DECOMPOSITION —

L EXTREME-
I I RICH FEN !

E Treed
Sphagnum
E Brown Mosses

(Zoltai and Vitt 1995)

Identifying the differences between bogs and fens can be a complex and imprecise process. King

/| 2dzy G & Qa H n afmS RIda0HriGES lofiing PoyElevationSphagnurDominated Peatlands

2T 2S8aiGSNY 2FakKAy3adz2yy ! [ 2YYdzyAide tNRFAESZIE |
discussion on the differensebetween bogs and femsmdthe complexityof describing and identifgg
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the differences In geneal pH is one of the primary characteristics in defining sphagnum dominated
GFr1Sy RANBOGT &

peatlands.Tablel A a

TNRY

summary of the pH gradient between bogs and poor fens.

Tablel pH Distinctions betweerBogs and Poor Fens

YAy 3

| 2dzy & Qa

Investigator Country Sphagnum-dominated peatland
- Bog Poar Fen
Sjors (1950) Sweden 3.7-46 38-52 45-65
{extreme poor fen)
Gorham {1950) England 3.7 -
Malmer (1986) Fig 5 Sweden 34-42 40-58
Glaser (in Wright et al. Minnesota <4.2 42---
Ed: 1992)
Larsen (1982) | N. Michigan 4.1 {avg. of )
Zoltai & Johnson (1987) | Canada 45 48
Vitt & Bayley (1984 ) Cntario, CA 40-56
{Sphagnum-dominated)
Vitt & Chee (1990) Alberta, CA - 45,48
Table 1 (Spring { fail averages)
Nichalson & Vitt (1994} | Elk Is. Natl.Park, 35-36 40-45
Table 1 Alberta, CA
Vittetal. (1995) Table 2 | Alberta, CA

Vit et al, 1990 Table 2

“Malmer et al (1992)

coastal BC,CA | - 41-48 = | . 44-6.
nce Rogert, |3

Summary

4.0-6.7

King County (2001)
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There are multiple processes that affect the chemistry of peatlands, which include (City of London and
Upper Thames River Conservation Authority (9009

Cationrexchange by living sphagnum and peat

The chemistry oftanospheric precipitation

The net biological uptake of ions by vegetation

The oxidation and reduction of sulphur compounds

The production of soluble organic acids by sphagnum and other plants
The hydrologic regime

=A =4 =4 4 -4 4

The City of London and Upper Thames Rivery a SN G A2y | dZzi K2NAG&@ Q& OHANANPO
/| 2yaSNDI GA2Y aladSNItfly FyR GKS YAy3 [/ 2dzyide a. 213
processes bulleted above. Since this detail is available from these two references this report will not
summarie these processes.
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Sampling Design
The primary goal of the baseline sampling design was to establish a statistically sighd&=lirte
water quality data set for the main surface features within the wetted zone. These features include:

The sphagnummat (Mat)

The eastern moat (East Moat)

Themoat around theroad corridor (Road)
The western moat (West Moat)

1 Lake

= =4 4 =

Additional objectives to this sampling strategy included:

1. Sampling the water column within the lake to observe vertical conditions
2. Conductwater surface elevation measurements for the period of study to identify the degree of
water fluctuations and the connectivity between the East Moat and the West Moat.

Mat, Moats, and Road Baseline Sampling

It was hypothesized that each of the fd@aturesrepresented a somewhat distinct chemical condition.
As a result randomized sampling strategy was employed so that results could be ghyufeediureto
improvethe representativeness ansignificance of the data. The potential sample locations were
selected by overlaying a 100 foot by 100 foot grid over the entire area wddn&oid in eachsquare(
Figure3d). Samples were collected witheachsquareas close to the centroid as possible. Monthly
sample locations were randomly selected using a random number generator. Four samjssyrer
were selected to be sampled for the Mat, East Moat, and West Moat. These samples were composed of
a single gab sampleper square At the Roagdtwo sample points were randomly selected per sample
event, and at each point four grab samples were collected at 10 feet and 25 feet from the road on the
east and west side of the road.

In addition attempts were nade to collect samples #te northwest inlet and the outlet throughout the
sample period. The inlet to the southwest was not sampled since the water entering the complex was
discharged via a storm sewer pipe under bog water level
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Figure3 Hooven Bog Monitoring Locations
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